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1 1 oe (seconds) 600 
fileftlocks) unlimited 
dita (kbytes) S340032 
stack (kbytes) 3340032 
menory (kbytes) 16340032 
cor fdufflp (blocks) 0 
rtof lies (descriptors) 200 
vMetnoryOcbytes) 16340032 
concurrency (tiireads) 1024 
FASTA searches a protein or ONA 
version 3.4t10 Dec 1^ 2001 
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seauence data bank 



(1988J 85:2444-2448 



/tmp/WIWl/setJlnkdUasta.2515S/b3823: 122 aa 
>eco:b3823 yisJ; hypotiietical 22.6 kD protein 
v$ /bio/db/fasta/flenes/eenes library 

searching /bfo/db/fasta/2enes/eenes library 



in recQ-pldS intergenic region (A) 
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64 18811 15922:= 
66 15038 1 2584:< 



CO 

> 



m 
O 

o 



70 97G3 

72 7361 

74 6069 

76 475S 

7« 3940 

80 2849 

82 2368 

84 1810 

86 14S7 

88 1160 



90 
92 
94 
96 
98 
100 
102 
104 
106 
108 



832 
743 
608 
458 
310 
266 
197 
190 
123 
102 



7757:=="= 
6061:">=s=f= 
4726; ===«=» 
3678:""*«» 
28$9:»*" 
2220:>>* 
1698:»*« 
1345:=* 
1041 

80S:<> 

623:4 

482:i 

373:* 

289:4 

223:* 

173:* 

134:« 

104:* 
80:* 
62:« 



fnsct B rsoresents IS library sequences 



mmwtats 



httpy/vyww.genome Jp/1tmp/£et.Unk(fc_fasta^51 59/re$ultLgenes,htmI 2004/08/25 

PAGE 32/51 • RCVD AT 9/7/2004 1 1 :OS:SO AM [Eastern Daytlght Time] ■ SVR:USPT0-EPXRF-1/3 * ONIS:8729306 * CSID: * DURATION (mm-ss):2S-02. , 



SEP-07-2804 11:21 AJINOMOTO CSLLC P. 33/51 

Search Resute eeo:b3fl23 -> GENES 2/70 ^—V 

i 

I 



110 


101 


48:* 




112 


63 


37:? 




114 


44 


29:* 




116 


38 


21:* 




118 


32 


17:» 


:=*= 


>m 


398 


13:* 





2S79579a6 residues in 729837 sequences 
statistics extrapolated from 6(10fl0 to 723458 seduences 
Exocctation-n fit: rhodnW)^ 1 281 64/-a 000188: iui= 15,2431+/- 0.011 
meanLVar=S7.4751+/-1T. 681 6's: 0 Z-trim: 3 B-trIm: 3787 in 1/58 
Lanbda« 0. 18S2 : 
Kolmoeorov-Snirnov statistic: 0.0430 (N'ZS) atjSO 

FASTTA a44 Dec 2001) function loprimized. BLSO matrix (ISr-S)] ktuo: 2 
join: 3S, opt: 24 open/exl: -10/-2. width: 18 I 
Scan time: 89.390 ; 
The best s cores ar e: : 
Top 10 Ciw j Select operation - .zr^ l £x^c | 

^miWM ylsJ: erf; Unknovn function 
IEl£C.PiJL3j^ yicrJ; h/pothetical 22.5 kD protein In reeQ-pld8 
[3ecJ:JW3797 yieJ: Anino acid exporter (threonine) 
EIecs:ECs4753 threonine efflux protein [K0:K03329] 
|7|sfx;$3A5.4 yigJ; hypothetical protein 
(gl gfj:SP3901 rhtC; threonine efflux protein 
E).eccj.c4745 threonine efflux protein P:K0332^ 
li^;;.tAIjSIi^J5J rhtC: RhtB faniiy, threonine efflux protein 
Elsty;STY36QQ rhtC? threonine efflux protein IK0:KO3329] 
Elstt:t3338 rhtC; threonine efflux protein [K0:K03329] 

□ eca:£CA4171 rhtC; threonine efflux protein 
ny^.nU.YP.3^.^ J^^tC; threonine efflux protein 
□yj^.jrA?.9j. threonine efflux protein 
□:yp e:YP 0 3832 rhtC; threonine efflux protein 
Um^MXl hypothetical HI1307 

□ b.ha;Bfj293.2 unknown conserved protein 

□ pst;P$PT02953 rhtC; threonine efflux orotein 
nbins:BR1920 transporter. ly$E family 

□ iim^ABItll^UlH? threonine efflux protein 

t: _ .III i..... A.U -« : f iiJ«Anv H/a sT/n*M»*»fl^ 

t I nin. ni I jvi rijfMULncLib«i pruiciu nii^ur lAVirxudauj 

□Ast;.6S?IW147 transporter, LysE family ; 
Gcdr;DlP1767 putative LysE type trans I oca tor 

□ sne:SMc02484 putative amino acid efflux transmentrene prot 

□ rpjli&B.PBMSJI hypothetical threonine efflux protein 

□ .vj^lL^JSi conserved hypothetical protein 

□ atu;Atu2aa3 rhtB; RhtB family transporter 

□ atc:AGIl_C.4773 amino acid afflux-likc orotein; 

□ !S.c^.^cj}A48 yahN; resistance factor to homoserlrie/lhreonJnft 
Qf^}lM\&i9 yahN; resistance factor to hanoserlWthreonine 

□ 6co:b0328 yahN: putative cytochrome subunit.ol; dehydro^na 
Gece;Z0424 yahN; putative cytochrome subunit o^ dehydro^ena 

□ ejesj|;{;^03.% putative cytochrome subunit of deljydrogenase [ 

□ cel:NCsl0143 C«I0146: putative threonine efflux protein 

□ stm.:,S11l0365 yahN; paral putative transport orotein [Ka:K03 

□ styjSTYPM RhtC-l ike transporter 

iittp://wvvv.genorneJp/tmp/getJinkdbjfasta^159/resullLg6n 2004/08/25 
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□ stt:t2il9.S RhtC-Mke transporter ; 
□wloiinl 16377 threonine efflux crolein j 
□pm:6&4?ST conserved lorpothetlcal protein IK0i:K03329] 

□ pae:PA2Sa9 hyPDthetical protein ! 

□ p.PL-JERIiI?A33!5,1 hypothetical homo5erine/hoiBOser|lne lactone e 

□ cef:CE0145 conserved hypothetical protein | 
□.^WiEW38B7 putative l^sE-typc translocator | 
npae:PAtf.P7 hypothetical protein 

□ cvi:CVa24Q rhtC; threonine efflux protein : 

□ iJUUiiJflZfifi threonine efflux protein, Dutativel 
GcelvC^S^ putative threonine efflux protein j 

□ plu:plu123& unnamed protein product; sisilar ^to atnino acid 

□ pffljJ^22S2 Cffl2344; putative threonine efflux protein 
□ftOJL:-lll8E8WJfi,5 conserved hypothetical protein 

□ vpa:VP3l0.ip conserved hypothetical protein 
nr8o:KS022S1 probable transporter transAieitibrane protein 

□ vyx;Yy3190 putative threonine efflux protein 

□ xPiU-YElfiM putative threonine efflux protein 

□ meilHS4K putative LysE type translocator 

□ ccr;.C]CP4S6 efflux protein* Lys£ family 

□ ypn:YP3fi96 rhtB3; putative threonine efflux protein 
nypk:y3691 hypothetical protein 

□ dPs:DP2294 conserved hypothetical membrane protein 

□ YVg;VYTP94§ putative threonine efflux protein; 
neiimL!lifi£i9^. unnamed protein product; highly sisilar to unk 

□ rspiJg^it23g2 putative afiiina-acM efflux transQienbrane prote 

□ pPCl?B£l!(PJM![: hypothetical threonine efflux protein 

□ rsa:RS037$4 probable transmembrane protein 
nbca:BC£2363 hoiaoserine/threonine efflux protein^ putative 

□ sna:SAV245 putative LysE type translocator 
□^iaiEfiA^^SJ LysE-tyoe translocator 

□ ^ca:ECA27&S LysE-faraily translocator 
□j))i.C%P^9iJ. putative membrane protein 

UJ ewA•^V(CiMVjB>.r. vuk«bi rv ujaE Taiiii u hiaii^Kwrvef j 

nv5u;WS0650 oonserved hypothetical protein j 
□-bJtJSA8J?727_2131 rhtB; h<wnoserine/threoninfi efflux protein 
□j!ULci&5K^C^2l64 conserved hypothetical proteinj 

□ atujAtyJJIfl rhtB: RhtB family transporter 

□ sep:SE2365 conserved hypothetical protein | 

□ yj»a:VpAa2a9 hypothetical protein : 
ncy|-Cy4Q4:4 probable transporter. LysE fan) ly 
Ub,aL:J5EbMutiJlQZJ.?I8 iiiino acid efflux protein, j (pX02-63) 

□ baa:B)(aDD78 anino acid efflux protein, (pXQ2-63) 
□5lc.ii^.QLAl)0759 putative threonine efflux protein ' (RhtCJ 
D.^tlSASIUSfl hoinoserlne/threonine efflux proreint putative 
CJban:BA23d5 honoserlne/threonine efflux protein, putative 
nbar:GBAA2355 honoserlne/threonine efflux orotera putative 
nyji9LyKII43 conserved hypothetical protein 
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im u»/ub ir.n m 



protein 



P. 36/51 

IM VfaX' wvu 



S/70 ^- V 



□ rto:RS03.3ft§ probable transport transmembriine 
n«io:wll7642 hypothetical protein 

□ sXciARR^LliaSi conserved hypothetical protein 
nalu:Atu426a rhtB; RhtB family transporter 

□ A5.LU!!fsBiW566 Cgl2656; pjtatlve threonine efflux orote'tn 
□vch:VCA0a4P. cofiserved hypothetical protein 

transporter, LysE faalty 
transporter- LysE family 



□ bce:BC1023 

□ b5u:BGl2304 

□ eca;£CA4170 

□ hhCAHm6a2 

□bja:bll73S6 
□wu:VV12S03 



yrhP; RhtB subfamily of anino-acld-cfftux prot 
putative threonine efflux protein 
hypothetical protein j 
rhtB: honoserine/iiainoserine lactone efflux pro 
conserved hypothetical protein i 
putative HKiabrane protein ' 
putative nembrane protein ! 
putative efflux protein i 
putative threonine efflux protein 
hypothetical protein 
□.WiiyAl5fi-M hypothetical protein 
n(lra:0R1399 conserved hypothetical protein 
□stv:Snij3JI7. putative nenbrane transport protein 
□stni:STMl270 yeaS: caral putative transport protein 
□stt:t1148 putative neoibrane transport protein 

□ ^tti.t3337 rhlB; hosiflsarJna/homoserine lactone efflux prote 
□iS.WlS!]CQ)SA9 rhtB: homoserrne/honoserine lactone efflux pro 
Qyvy;Vypftg|7 putative threonine efflux protein i 
Uvvu:V V1t138 putative threonine efflux protein 
□vqh;Jf]iM!a55 conserved hypothetical protein. , 
□strD:STM396.0 rthB: honioserinc/homoserinc lactone efflux pro 

□ vch:VCA1000 conserved hyaothetical protein 

□ aci :ACtAD04a6 putative transporter pratatn 
□klAiLblUW rhtB; RhtB family transporter 

unknown conserved protein 
conserved hypothetical protein 
conserved hypothetical protein | 
putative anino acid efflux protein 



Dvch:VCl$35 
inbbr:BB026} 

□ l^pa:efPp25S 

□ v vy:WAa5 67 



putative anino acid efflux proteri 
putative threonine efflux protein 
rhtB; RhtB faalty transporter [ 
Gael rAClADIsai putative transport protein 
Qatcj./^pfLpATJ16 conserved hypothetical protei 
□H^)o:fli[l06S3 hypothetical protein 

□nmt:MMP0.849 L*lysine/ honoserlne-homoserlne lactone export 

□ btk:aT9727_2768 conserved hypothetical protein 

□ ppr:PBRRB1890 conserved hypothetical protein 

□ Aa^.:fA(l4,1,T probable chemataxis protein 

□ bca:BCE3Q66 yceF 

□ sfln;S03657 transporter, LysE family 
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Search Rssult: eco:b3823 -> GENES 



SEP-07-2004 11:23 



CSLLC 



I w It ^, T T a u I 5 



IP. 37/51 



6/70 ^-e? 



□ffll.o;<!ill4B.18 hypothetlcai protein 

□ voa:VPAT20B conserved h^wthetical orotein 

□ «5iiufiSJULW4 transporter. tysE fwiUy 

□ wy:.yVA1Jia putative threonine efflux protein 
nvvu:W20571 putative threonine efflux protein 

□ vAaLVJ^AQS.^ conserved hypothetical protein 

□ sBierSMcOZSai putative amino acid efflax tranainetthrane orot 

□ $l«XiCyi3iZ lysE; lysine exporter protein 
□yvu:yV20771 putative threonine efflux protein 
naci:ACIA00173 rhtB; honoserine/hoiDoserine lactone efflux p 

□ UlAl^lSS dihydrodtplcoltnate reductase 

□ aLt.M£Atu34J»p. rhtB; RhtB faally transporter 

□ p8t:PSPTD18a5 efflux protein, Ly«£ family 
□.yyyiMUW putative threonine efflux orotein^ 

□ sMi^Ui:PjL6i2 hypothetical transineubrane protein 

□ ypa;V.Wl2A2 conserved hypothetical protein 

□ atc:AGRJ._273B conserved hypothetical protein 

□ pae:PA5341 hypothetical protein 
□MiCX^M? probable amino acid efflux protein 
n^e: Sllc03S27 putative amino acid efflux transinembrane prol 

□ Of h; 030964 hypothetical conserved protein 

»ete:l^UA ylgJ: orf; Unknomin function 

initn: 7i32 initl: 792 opt: 792 Z-score: 1053. B bits: 200,4 EO 
Snith-Waterman scorei 792: 100.00021 Identity (IDOiOOne unsapped) 
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( 20B) 
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35 


0.82 


( 210] 
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35 


a 62 


( 213) 


112 


35 


0.53 


( 215) 
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35 


0. 63 


< 296) 


113 


35 


0.63 


< 204) 


111 


35 


0. 72 


{ 278) 


112 


35 


0. 73 


( 206) 


111 


35 


0. 73 


( 203J 


111 


35 


a 73 


( 213) 


111 


35 


a 74 


{ 171) 


109 


34 


a 92 



(122 aa) 
: Se-St 

In 122 «a overlao 



(1-122:H22) 



10 20 30 40 SO 60 70 

eco:b3 MSy(m(»LKK£AVSAPAP(IVELAKSGRSFLKGU.7nLAHPt(AI lYFGSVFSLFVGOKVGnAftWGlFA 

eee:Z5 MGmKGALuiimAPAPm^ lYFGSVFiLFVGONVGTTARWGIFA 



10 

eo 



20 
90 



30 
100 



40 
110 



eco:b3 LI IVETLAllFTWASLFALPQMRRGYQRl.AXVIDGFAGALFAGFCIHUISfi 



ece:Z5 LliVETLAHFTYVASLFALPQIffiSGYQRLAKVIDGFAGALFA 
80 90 100 110 

»eco:b3823 yigJ: hypothetical 2^5 kO protQin i 
initn: 792 Inltl; 792 oPt: 792 2-score: 1053.4 
Smith-Waterman score: 792; 100. OOOX identity (lOa 



GF6IHL1ISR 
120 

I recQ-pldB inter (122 aaJ 
bits: 2Oa4E0: 5e-S1 

OOOX ungapped) in 122 aa overlap (1-122:1-122) 



10 20 30 40 

eco:b3 MGYOMLRf^KKEAVSAPAPOVELAKSGRSFLKGLLTNUNPtCAl 

eco: b3 IKmRGAlioiEAVSAP^^^ 

10 20 30 40 



80 90 100 110 120 

eco:b3 LI |VETU1llFTVVASLFALPQMRRGyQIU.AK»IDGFA(V^LFAGFGIHL I ISR 



eco:b3 LI lYETLAWFTVVASLFALPQMRRGYqRi^lDGFAGALFAGFGIHLHSR 



80 



90 



100 



110 



50 
120 



60 



70 



80 60 70 

I YFGSVFSLFVGONVGTTAftWGI FA 

i YFGSVnipVGONVGTfm PA 
SO 60 70 



120 



(155 aa) 

bits: 200.6 E(l : 5.7e-S1 • 
SRith-Wateman score: 792; lOaOOOX Identity (lOa OOOK ungappedl in 122 aa overlap (1-122 :34-1SS) 



»eeJ:JW3797 y|gJ; Anino acid exporter (threonino) 
inJt«: 799 initl: 799 opt: 792 2-score: 1052.7 ' 
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2UU4 «a/!)i),4J»:« .ffti^Milf-^'^^l 

Search Resurt: eeo:b3823 -> GENES 



SKMSOMI 



P. 38/51 



7/70 ^-iJ 



eeo:b3 



. 10 20 30 
M(rrimR(»lLKK£AVSAPAPQVELAK$GR$FU(aLT 



ecj :JW L(»lCM«PAFDVRKKI»^YADYGGfiWLVLCIM0YCNLR6AlLJ<KEAVSAPAPQ 



10 



20 



30 



40 



40 



50 



70 



8(0 



eeo:b3 NLANPKAI lYFGSVFSLFVGOHVCnAftWGIFALI IVETLAVFTVVASLFALPQMRRGYQRLAXVIDGFA 



ecJ:JW NLANPKAI IVFGSVFSLFVGOiWGnARVGIFALI IVeTlA»FTWASLFAI.PQMRRGYQRLAKWID6FA 
80 90 )00 110 120 130 140 



80 

110 120 
ttM-M GALFAGFGIHLI ISR 



eeJ:JW GALFAGFGIHLIISR 
ISO 

»ecs:EC54763 threonine eff lax protein D(0:K0332'fl (206 aa) 

tnitn: 799 inltl: 799 OPt: 792 Z-score: 10SI.5 | bits: 20a8 EO : 6.7e-51 
Saith-Waterisan score: 792: 100 OQOS Identity (100.000X imeapped) in 122 aa overlap (1-12Z:tS'-205l 



50 



60 



70 



90 



100 



p p • « • • J 



ece:b3 



: 10 20 30 

UGYOMLRGALXKEAVSAPAPOVELAKSGRSFIKGL 



ees:EC MVWAGIALLGLHLI lEIOUWLHTLIUtfGGGLYLCIUlCYQULRGAUOCEAVSAPAPQVEUKSGRSFLKGL 



50 



60 



70 



80 



90 



40 



SO 



60 



70 



100 



110 



00 



90 



100 



eco:b3 LTNLANPKAI lYFGSVFSLfVGDNVGTTARWGIFALI IVETUWFTWASLFALPQMfiRGYQRLMCflOG 
ecs:EC LmANPICAi 1 YFGSVFSLFVGONVGTTARWGip/^ ivETLAVFTVVASLFALPOURRG'^ 



120 



130 



140 



ISO 



160 ! 



170 



ISO 



110 120 
eco:b3 FA6ALFAGFGIHLI ISR 



ecs:EC FAGALFAGPGIHLilSR 
190 200 

»$fx:,S|38S4 yiffJ; hypothetical protein 
initn: 786 tniti: 786 oPt: 786 Z-$corc: 1045.9 



Smith-Waterman score: 786: 99.1802 identity (99.18011 uncapped) In 122 aa overlap (1-122:1-122] 



10 



30 



40! 



(122 aa) 
bits: 199.0 EO: 1.4e-50 



50 



GO 



70 



eco:b3 MGYQaRGALKKEAVSAPAPOVEI^KSGRSFLKGLlTNUMPifAl lYFGSVFSl^VGDNVGnARVGIFA 
sfx:S3 MGmRGAUbii^ i^TGSWSLFVfflNVGTTERW 



10 
80 



20 
90 



30 
100 



40 
11D 



50 
120 



60 



70 



eco:b3 LI IVETLAWFTVVASLFALPQMRRGYilRUKWIDGFAGALFApGIHLI ISR 
sf x:S3 ii ivETLAliimVASLFALPQI^ ISR 



80 



90 



100 



110' 



»s.fJj^l9A1 rhtC; threonine efflux protein 

initn: 793 initi: 793 opt: 786 Z-score: 1043.6 
Snith-Vaterfflan scora: 786; 99. ISOil identity 199. 



eco:b3 



120 

1206 aa) 
bits: 199.3 EO: 1.9e-S0 
809f uneapped) in 122 aa overlap (1-122:35-206) 



10 20 30 

MGYQMLR<»LKKEAV$APAPQVELAK$GR$FLKGL 



$f I :SF linWAGIALLGLHLIIEXMA«LHTLIMVGGGLYLCItUGYQMLRGAIJO<EAV$APAPQVEUK$GR$Fm 



50 



60 



70 



80 



90 



100 



no 
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Sear<*» Resufc ec«b3823 -> GENES 



40 



9aam 



P. 39/51 



8/70 



80 



90 



100 



SO 60 70 

eco:b3 LTNLAWKAI lYFMVFSLFVmiWGTTARTOlFALI IVETUmVVASLFALPQMHRGYQRLAIWIDB 

sf I :SF LTliuiNPKAi iYFGSiKLFVGDHVCnERWGi FAlI ivCTL^TiWASLFALPB^^ 
126 



130 



140 



ISO 



160 



110 120 
eco:b3 FAGALFAGFGIHUISR 



sft:SF FAGALFAGFGIHLI ISR 
190 200 



»ecc:c474S threonine efflax protein [K0:K0332B] 
inltn: 788 Initt: 788 opt: 781 2-score: 1097.10 



Sniith-Watermai) score: 7B1: 98.361X identity (98.I3G1S ungapoed) in 122 aa overlap {1-122:85-206} 



ecD:b3 



170 



180 



bits: 198.1 £0 



<2D« aa) 
4 3e-50 



10 ZO 30 

UGYQULRGALKKEAVSAPAPqVELAKSGRSFLXa 



ecc:c4 MVWAGIALLGJILI lEI()MWLHTLIIAf(XXLYLCfflffiVailLRGALJ«EWSAPAKlVELAKSGR^ 
50 60 70 80 90 ' 100 110 



40 60 GO 70 ■ 80 SO 100 

eco:b3 LTNLANPKAI lYFGSVFSjJVGIWVGnASVGIFALj ItfETUWrmASLFALPOMRRCySOLAKIIiDG 

ecc:e4 I^TNLAMMUi IyFCSV^ 

120 130 140 1S0 160 170 1 80 

110 120 
eca:b3 FAGALFAGFGIKLHSR 



ecc:c4 FAGALFAGFGIHLI ISR 

190 200 ; 

»?to^Jl!335a rlJtC; RhtB family, threonine efflux protein (206 aa) 

Inltn: 724 initt: 724 ost: 717 Z-$core: 9516 bits; 182.5 EO: 2.2e-4S 
Sraith-Waternan score: 717: 87-705S identity tt7. 705Sf ungapped) in 122 aa overlap 0-122:85-206) 



eco:b3 



10 20 30 

UGYfiMLRGALKKEAVSAPAPQVEU^KSGRSFLKa 



stin:ST UVWAGVALLGLHLI lEKMAWLHTI IMVGGaYLCniGrQMLRGALXKaDAAASSPNIELAQSCRSFim 



50 



60 



70 



80 



90 



40 



50 



60 



70 



100 



110 



SO 



90 



100 



eco:b3 LTNLANPKAI lYFGSVFSLFVGDNVGTTARWGIFALilVErLfWFTWASLFALPQHRRGYORLAICIIIIDG 
stm:ST LTNLSKPKAi jYFGSVfSliVGDNV^^ 



120 



130 



140 



ISO 



160 



11D 120 
eco:b3 FAGALFAGFCrKLItSR 



170 



iao 



stmiST FAGMJAGFGIKLIISR 
159 200 

»^ty:5TY3600 rhtC; threonine efflux protein [K0.K03329] {206 ea) 

initn: 724 initl: 724 opt: 717 Z-*core: 9516: bits: 182.fi EO: 2,2e-45 
Sfflith-Watertnan score: 717; 87. 705X Identity {ir.7K% unmapped) In 122 aa overlap Il-122:a5'*206) 

. |lO 20 30 

eco: b3 UGYQM.RCM.KKEAVSAPAPQVEL^GflSFLKGL 

styrST UVWAGVALLGLHLI lEKWWLHTI IMVGGGLYLCWUGYQI^RC^ 



http^^/vwwienorrejpytmp/g*t.linkdbJasta,2S159/resultj:enes.ht^ 
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Search Result eco:b3823 -> GENES 



P. 40/51 

UM VhU/ VVV 



9/70 ><— i/ 



50 



60 



70 



80 



90 



40 



SO 60 • 70 

eco:b3 LTdLANPKAl lYFGSVFSLFVGOlWCTrARWGlFALnVEUfWFrVVASLFALPQMRMYW 

sty:ST LTNLSiimi i YFGSiFaFVmiW 

120 130 140 ISO 160 



110 120 
eco:b3 FAGALFAGFGIHLI ISR 



sty:ST FA6ALFAGFGIHLIISR 
ISO 200 

»S.tXlU33l rhtC; threonine efflux protein [KO;K03329l 
iSitn: 723 initi: 724 opt: 717 2-seore: 952.6 hits: 182. S Ell : 2. 2e-45 
SBith-Watermin score: 717: 87.705% identity (a7.705« unsappcA in 122 aa overlap (l-!22:85-206) 



100 



110 



80 



90 



100 



170 



180 



1206 aa) 



eeo:b3 



, ID 20 30 

MGYOMLKGAUOCEAVSAPAPQVELAKSGRSFLKGL 



stt:t3 UVWACVALLGLHLI lENMIIlHTilMVGGGLrLCIIWGrmRfSALKK^ 



50 



60 



70 



80 



90 



40 



50 



GO 



70 



100 



110 



80 



90 



100- 



eco:b3 LTNLANPKAt lYFGSVFSLFVGDNVGTTAfiVGIFALI IVErLAWFTWASLFALPIWRRGYQRLAKWIDG 

3tt:t3 LTNLSiim^iiyFGSVFSLFV^ 

120 130 14Q 150 160 170 180 

no 120 
eco:b3 FAGALFAGFGIHLIISR 



stt:t3 FAGALFAGFGIHLIISR 
190 200 

»cca: EC A4171 rhtC; threonine efflux protein (207 aa) 

initn: "^irtill: 533 opt: 561 Z-score: 746.8 bits: 144.4 El) : 6.3e-34 
Snith-Waterjiran score: 551: 66.667S identity (67.2135t ungapped) in 123 aa overlap (1-122:85-207) 



eco:b3 



' ho 20 30 

MGVQULRGALIO(EAV-$AI>APaveLAK$GR$FLKG 



eca : EC VVWAAIALLGLHLLLQKUAIIHTAI TVfiGGLYL(mVfQWU»RSKAa£mET^^ 



S(i 



SO 



ru 



so 



so 



40 



SO 



60 



70 



100 



110 



80 



90 



100 



eco:b3 LL1WLANFKAI lYFGSVFSLFVGDNVGTTARWGIFALI IVETUWFTVVASLFALPQMRRGmA^ 
eea:EC LLTNUNPKAUYFGSVFSLFVGOSV^ 



120 



130 



140 



150 



160 



110 120 
eco:b3 6FAGALFAGFGIHLIISR 



eca:EC GVAGVLFTGFGLHLIFSR 
190 200 

»ypn:YP321G rhtC: threonine efflux protein (206 aa) 

initn: 567 initl: 567 oot: 560 Z-score: 745.5: bits: 1441 EQ: 7. 5e-34 
Sni th-Vaterman score: 560; 67.213X identity (67. 213S ungappedl in 122 aa overlap (1-122:85-206) 



170 



ISO 



eco:b3 



. llO 20 30 

MiY(lMJiGALKKEAV£APAP(^VELAKSGRSFUOL 
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Search Result eco:b3823 -> GENES , 



XMSflril 



10/70 ✓ 



P. 41/51 



yp/n:YP Vl^XGVALMOLSLILOKUAWLHfll IMVGMmOBOQLlJCSAWKHDVAEEEVaVVLPARW^^ 
50 60 70 80 90 1 1D0 110 

40 SO 60 70 : 80 90 100 

eco:b3 LTNLAHPKAI I YFCSVFSLFVGDiWOTARtffil 

jDffl:VP LmSNPKAVi YFCSV^^^ Dfi 



120 



130 



UO 



ISO 



160 



170 



110 120 
eco:b3 FAGALFAGFGIHLl ISR 



ypiR:YP LASVLFAGF6IQLILSR 
190 200 



I 



»ypk:y039& thrgonine efflux profctin I 
inltn: 557 inltl: 567 opt: 560 Z-score: 74^5 |blts; 



1441 EO 



(206 aa) 
7- Se-34 



SfflittHPatcf man score: 560; 67.213X identity (67.|213X ungapped) in 122 aa overlap (1-122:65-206) 



eco:b3 



. 10 20 30 

UGYQULRGALKKEAVSAPAPQVELAKSGRSRKGL 



ypk:yO V IWAGVAlMGUiLILQKUAW.HQt [HVGGGiilYLOjUGWQaKSARAKHDVAEE^ RGL 
50 60 70 to 90 100 170 

40 50 60 70 aO 90 100' 

ecD:b3 LTNLAMPKAI lYF(SVFSLFV(»lWCTTARWGIFALllVETUWFmASLFALPQMRRGYW 

ypk:yO LmSNpittviYFCSVFS^ 

120 130 140 ISO 160 170 130 

110 120 
«co:b3 FAGALFAGFGIHLl ISR 



yp|c:yO UGVLFAGFGIOLIUR 
190 200 

»ypfr:YP03632 rhtC: threonine efflux protein f206 aa) 

inltn: 557 initl; 567 opt: S60 Z'-score: 745-5 bits: 144.1 EO; 7 Se-34 
Siith-Waternan score: 560; 67213]( identity (67. 2T3X unmapped) in 122 ai overlap (1-122:85-206) 



eco:b3 



{10 20 30 

MGYQMLRGAIKKEAVSAPAPQVELAXSGRSFLKGL 



yp«;YP VSlWGVALMS!J!LlLQ!W,WUiai !IWGG^.«YLC»JQ!^ 

50 60 70 60 90 I 100 110 



40 



50 



60 



70 



eco:b3 LTNLANPKAI lYFGSVFSLFVGONVGnARWGIFALI IVETLAWFTWASLFALPOMRRGYHRLAIWIDG 



yDe:YP LTNL9IPKAVIYFGSVF5WFVGDDV6AGARTCLFILIVGE7F 



80 



90 



too 



120 



130 



140 



ISO 



110 120 
eco:b3 FAOALFAGFGIHLI ISR 



160 I 

I 



I 



AFTWACVFALPMRGYQRLSKWJ DG 



170 



180 



ype:YP LAGVLFAGFGIQLILSR 
190 200 

>>pjrBiiBJPiaZ hypothetical Hn307 
initn; 250 Initt: 224 opk: 240 Z-«core: 323.2 bits: 66.1 EO 



1 



[214 aa] 
t Se-10 



Snith-Waterinan score: 240; 33.0653 identity (34{154X ungappecO in 124 aa overlap 11-121:82-203) 
eco:b3 



1 10 20 30 

MGYQHLRGALKKEAVSAPAPQVELAKSG — RSFL 



ht^"y/wvvvv<gefiomejp/tmp/get,linkdb.festa.25159/resu[t_g^ 
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Search Result eco:b3823 -> GENES 1 1/70 ^— > 

pmu:PM UFWALASILOJ^lLRIWPVLaGLVMUGCGVUYiiYui^ 

SO 60 70 BO I 90 1Q0 110 

: ! 

4Q 50 60 70 . t 80 90 100 

eco:b3 KGUTNLAHPKAI 1 YFeSVFSLRGDNVCTTAiWGJFAL 1 1 VETLAftffTWASLFALKlWWGYQRLAKW 
• ••»•••»•••■••■• • " * I** " * ••«■■*•*« 

piiu:M KGLLVNLSHAWViWASWS 

120 130 140 1 50 : ! 160 170 180 

: I 

110 120 : ; 

eco:b3 IDGFAGALFAGFGiHLIISR j 

Diiu:PU iDHLiGV'lFLLFSinrUIYSGtGEMrPLISK 

190 200 210 : I 

»l>l!iaULjfHW,3L? uokntwn conserved protein i (210 aa) 

ioitn; 221 initi: 221 opt: 229 Z-score: 30a 8 hits: 63. 4 E 0 : 1. 6c-09 

Saiith-WaterRisfl score: 22d; 32, 5409^ identity (34*1^ uncAPoed) In 12S aa overlap (1-120:82-2071 

I 10 20 

cco:b3 MGYtBLRGAL-KKEAV- — SAPAPttVELAKSG-R 

i.liL. - I , , m * ii, 

hha:BH WHITVmCFAFL lETYPALFFTI QLLGAAYllVLGi=IWI RSSPPKKEEAE IE£T(JPI QVndSKSSrQ 
50 SO 70 60 90 1 00 110 

30 40 50 60 70 80 90 

CCo:b3 SFLKGLLTNUNPKAI lYFGSVFSLFVlJDNVGnARWGJFALI IVETLAWFTVVASLFALPgMRRGYWl 



bha:8li GFKEGFITNLlNPKAAlFFLSlFSQFITPffTAD»VRllllHy(lEm 

120 130 140 150 ISO 170 180 

100 110 120 

eco:b3 AXWIQGFAaALFAGFGIHLIlSR 

bhai:BH SYwiPORkGAALLFFAiRI l icAF 
190 200 210 

»p$t:PSPT02958 rhtC; threonine efflux protein - (214 aa) 

initn: 229 initi: 229 opt: 227 2-5Core: 30a 1' bits: 62.9 EO: 2. 2e-09 
SmI Ih-Waterman score: 227; 33. 6Z8X i<Jenlity (34 a62X unmapped} In 113 aa overlap (12-120:93-205) 

10 20 30 40 

eco:b3 UGYQMLRGALKKEAV3APAPQ VELAKSGRSFLKGLITHUNP 

pst:FS AATCLGLVF£(lLpWLQPALQLLQGAYLTWLGTKSLRSiyiPKPK^^^ 

60 70 80 90 100 110 120 

50 60 70 80 : I 90 100 110 

eco:b3 KAl tYf{iSVFSLFVGDNVGnARlGIFALI IVETLAVFTVyASLFALPQUARGYaRLAKttlOGFAfiALFA 

pstrPS KA'LAFYTSVFnmPOMPM^ IAVLaVswFvIuUFSIP^^ 

130 140 150 160 i170 180 190 



120 

eco:b3 GFQiHLltSR 



pst:PS AFtSLRLLIGLLPTGVFH ; 
200 210 

»bins:5Ri920 transpcrten Lys£ faniljr , \ (2\2 aa) 

initn: 209 initI: 209 opt: 221 Z-$core; zsaz bits: 61.4 EO: 6:ie-09 
Sfflith-tfaterman score: 221; 32.231X Identity (33. 62n ungapped) in 121 aa overlap (1-118:88-206) 

; 10 20 30 

i ■ I 

httpy/www.geruDmejp/tnnp/get_KnkdbJFias:ta.25159^ 2004/08/25 
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SEP-07-2004 11:26 AJINOMOTO CSLLC P. 43/51 



f • • • 



Search Result eco:b38a3-> GENES 12/70 ^-i^ 

ece:b3 IKYflKLR-GALKKEAVSAPAPfiVELAKSG-BSFL 
bffls:BR WfiiVTYTVLGLGLI ISRSIYLFNIVlCrcWAYLVYICFifl)LRAOTklEA-OT 



CO 70 80 SO 

40 SO 60 70 



100 110 120 

80 90 1O0 



eco:b3 KGLLTHLANPKAI IYFGSVF$LFVCDHV(rrrA8miFAL||teTUWFmASLFALPQMRRCYQRLACT 

tins:BR LCFAjwAliPKAVFFFLslFCTVVHMPTEVkliYO^ 

130 140 150 160 I 170 180 190 

110 120 i I 

eco:b3 IDGFAGALFAGFGtHLl ISR 1 j 

bmsiBR iDRTSGVVMALcLkLATEKAM i j 

200 210 ; I 

»bne:BUEI0143 threonine eMIux orotein ' ' (212 aa) 

initii: 209 inill: 209 opt; 221 2-$eore: 29&2 bits: 61.4 EO: 6. le-D9 
Smlth-faterran score: 221: 32.231X Identity &i.&2)X uneappeifl in 121 aa overlai) (1-118 ;88-20B1 

10 20 30 

eco:b3 UGYQU.iH»LKKEAVSAPAPCtVELAKSG— RSa 

bnie:BH HWHVTYTVLGLttl JSRSIYLFNIVWCGVANLVYIoiiALR^GrrTKIK^^^ 

60 70 80 90 I ' 100 110 • 120 

40 50 60 70 , 80 . 90 100 

eco:b3 KGLLTNLAHPKAI lYFGSVFSLFVGDNVGnARWGIFALI IVETLAWFTVVA^LFALPQMRRGVQRI^KW 

b(ne:BH LtfAANAuipioivFFksiFSTWaVHTriEV 

130 140 ISO 160 170 180 190 

no 120 
eco:b3 IDGFAGALFAGFGIHLIISR 

bine:DU ibRTSnVFrALGL'KLATEKAM 
200 210 

»hin:Hll307 luDOthetical protein HI1307 (K0:k0332SQ (210 aa) 

Initn: 203 initi: 203 oot: 220 Z-score: 296.9 bits: 61. 2E0: 7. 2e-09 
Snlth-Waterman score: 220 ; 36. OOOX identity (39.|474X uneapoed) in 125 aa overlao (1-119:82-201) 

i |10 20 30 

eco:b3 MGVQMLRGALKKEAVSAPAPQVELAKSG — RSFL 

J .1 .... . . : 

h i n : HI AFW»LSULGLAVLFVT I PALKGVI MLL(XSYLAYlGFLMARS--ia(yA^ KKEI L 

SO 60 70 80 ; 1 50 100 110 

40 SO 60 70 80 90 

eeo:b3 KGLLTHLANPKAI lYFGSVFSlJVGDNYGTTARWGI — FALI (VETUWTWASLFALPtWRRGYQRL 

hln:HI KGLLVMLWAKVWVFSS^ lUVFAvSwOTC^fWialRRNIAkRL^^^ 
120 130 140 1501 i 160 170 180 

100 110 1 20 : i 

eco:b3 AKWIDGFAGALFAGFGIHLIISR • ! 



hln:HI SRYIDNMAfilVaFFGCVLVYNGJNEIIH ; , 

190 20G 210 , < 

»05t:PSPTOl147 transporter. LysE family ' \ (210 aa) 

fnltn: 213 initl; 213 oDt: 216 Z-score: 291.^ bits: 6a2 EO: 1.4eH)8 
SfQlth-faternian score: 216; identity (28. 92S:r ungapped) fn 122 aa overlap (1-121:86-207) 

http://vww*genomejp/tmp/g€rtLlinkdbjBSta251 99/rBsultj;enes.)nml 2CH34/08/25 
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SEP-07-2004 11:26 PlJINOMOTO CSLLC P. 

Auus up/gu_, ;3_i3.do_ rftA_ ji^'iw.ljjl.^ jam tsv-w. 

Search Result ecoTb3823 "> GENES 1 3/70 ^-S? 



10 20 30 

eeo:b3 MGY^SCALKKEAVSAPAPQVELAKSGR-SFLKG 

pst:PS FVHVGYaLGIGI IVSQSIVLFNALKVAAAAYLLflGrKAL^PAAATobTAIM^^ 
60 70 80 . j 

40 SO 60 70 i I 80 90 100 

eco:b3 LLTNLANPKAnyPGSVFSLfVGDNVGTTARWQIFALI lyETLAMPTVVASLFALPQMItRGYQRLAKiriO 



pst :PS FVTMGU<PI«TLFFLSLFmJWHTPLLVQGGYG\rtUVATAA*FCLVARLFSWVfcA6FARMDH!IF0 
130 140 150 1$p \ 170 180 190 

110 )2o I ; 

eco:b3 GFAGALFAGFGIHLIISft i • 



pst: PS RAMGGVLVALGIKLALTEVR I , 

200 210 i ; 

»cdi:DIP1767 putative b«E tm transloeitor (212 aa) 

initn: 211 initi: 211 oot: 216 Z-score: 291.6 bits: 6D.2E0: 1.4e-08 

SRith-Waternan score: 216; 29. 839X- identity (30, S79X un8appe<l) In 124 aa overlap (1-121:65-208) 

10 20 30 

eco:b3 MGYQULRGALKK-EAVS-APAPQVELAKSGRSFL 



cdi :DI tVirniTVRMTAVLTAYPSVLSAlQLVGGniLIIIWmmARMLGECVAVASTIO^ 
50 60 70 BO 90 100 110 

40 50 60 70 60 90 100 

eco:b3 K6LLTNLAKPKAI IYFGSVFSLFV6DtArGnARVGIFALIIVETIJUVFmASLFALP(VRRGYQRLAKW 

cdi:0l OGLATNLSMpIwVLYFmI^ 

120 130 140 150 160 170 180 

110 120 
eco:b3 IDGFAGALFAGFGIHLIISR 

cdi :bl fOLVAGCFFI lAGIGli lAATRS 
190 200 210 

»sitie.LSMcL(l2Mi putative anlno acid efflux trahsrnenbrane protein (214 aa) 
initn: 204 7nit1: 204 oot: 210 Z-seore: 2817 bits: 5&7 EO: 4e-08 
Snith-Wateman score: 210: 31. 967S identity (33.j333X unmapped) in 122 aa over]aD (1-118:88-2081 

: i 10 20 30 

eco:b3 IMGYQIiLRGALKKEAVSAPAPQVELAKSGRSFLK— 

. sne:SM UFKVTVTILGLGLI iSQSIYLFNimCVAYLIYlGlk^ii)u»)TEimEAA^E^^ 

60 70 80 90 ; [ 100 110 120 

40 SO 60 70 i I 80 30 100 

eco:b3 — GLLTNLANPXAII YFGSVFSLFVGONVGnARVGIFALl liVETUWFTVVASLFALPQMRRGYQRUK 



sne :SU GLGFAANALHPXAVFFFLS t FSTWSAKTPMTVKFGY6FVMASAL I LRfFVGVSLFUTTPIttffiAAFTRASK 
130 140 ISO 160; \ 170 180 190 

110 120 i 
eco:b3 WIOGFAGALFAGFGIHLIISR . ; 

$ffle:SM viORASGMYFlALClkLATEKAA 
200 210 

»ppr:PBPRA3511 liypothetieal threonine eff luxiprbtetn (Z18 aa) 

initn: 211 initi: 211 opt: 210 Z-score: 283.6 ^Its: 5&8 EO: 4«-08 

SnUh-Watervan score: 210; 28 689X identity {^0.^72% uneapped) in 122 aa overlap (5-122:99-218) 

I 

httpy/vvww,genomGjp/tmp/£e^inkdb.fa8ta^5l59/resu) 2004/08/25 
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SEP-07-2004 11=27 AJINOMOTO CSLLC 

Search Result eco:b3823 -> GENES 



14/70 



p. 45/51 

IM WUV> VUV 



eco:b3 



iO : 20 30 
UGYQMLRGALKKEAVSAPAPQVELAKSGRSFLKfiam 



■I 'I 



oor:PB LLIHQflMrLFALiflAAGttYLLWLQIGAVRSVUiPIFRPTAHTETVrAp-QRI lANRKQALVKGFntll 
70 80 90 100 M 110 120 130 

40 SO 60 70 80 i 90 100 

eco:b3 ANPKAl IYFGSVFSLFV(n)NV(?nARWGiFALIIVETUIjlF^ASLFALP(MRRGVQRUK»IDGFAGA 

• • • " ' ..!•• .... I. !. 

osr:PB LNPKALVFFIsllhlWoi^ 



140 



150 



IfiO 



1701 



18D 



190 



200 



110 120 
eco:b3 LFAGFG IHLIISR 



ppr:PB LFVriGSUILLNLLVAR 
210 

»veh:VCpi91 conserved hypothetical protein i 

lnitnTl91 initl: 191 Opt: 206 Z-score: 27a Z bits: 57.8 EO 
Snith-ffaternan score: 206: 27.8269i Identity (29.051X ungapped) 



(222 aa] 

7. 

in' 115 aa overlap (1-111:87-200) 



eeo:b3 



: 10 
M6Y(M.IIGAU0(EAV5- 



20 30 
-APAPQVELAXSGRSF 



vcb:VC LVHLILSLSGISYLm(mFNLLQLAGCSYLLyLGAGAL(l$VWIAXNASTPmPAPSi'LGNRR(|^^ 
60 70 80 90 100 110 120 

40 SO 60 70 80 90 100 

eco:fa3 LKGlLTIILANPKAllVFGSVFSLFVGDNVGnARWQIFALI IVETUWPTWASLFALPQMRRGYQRLAX 



k i« > * * P 



vch : VC TKOMTNLLNPKALVPFVSLLSSLI PA5MSVSGKVSAAAI.LVGLSLTWFSaAfLLTTSAUQ(iRMQR)TR 
130 140 ISO 160 170 180 190 

110 120 
eca:b3 VIDCFAGALFAGPGIKLIISR i 

vch: VC SVDSI CAAVF I LAGGV I LWQASRAI AOTFGWL 

200 210 220 i ^ 

»atu:Atu2633 rhtB; RhtB faaily transporter (204 aa) 

inltn: 200 inltl: 200 opt: 201 Z-score: 272.0| bits: S6.5 EO: 1.8e-07 
SRlth-Vateman score; 201: 33. 06SX Identity (35.345X unnpped} in 124 aa overlap (1-118:77-198) 



eco:b3 



1 ,10 20 30 

MGyqKJiGALKKEAVSAPAP(lVEL-AKS(»SFlJC- 



atu:At HFKVTrriLGLGLl I^QSIYLFNIVKWLGVA^IYIfilKAlRT-AGKTaPTAEGGEOGVRAKSIKirGLKA 
50 60 70 80 1 : 90 100 110 

40 50 60 70( ' 80 90 

eco:b3 — GLLTNLANPKAl 1YFGSVFSLFVGDNV(!T7ARWGIF^I IVETU-WFTWASLFAIPQHRRGYQRL 

alu:At FTLGFAiuiALNWVFFFLSIFSTV^ 

120 130 140 150 ' 160 170 

I • 

100 110 120 

eco:b3 AKUVIOGFAGALFAGFGiHL) ISR 



atu:At SQWIDRTSGWflALGIKUTEKAA 
lao 190 200 

»at.c:AqR-C.4773 amino acid efflux-like protein CZ16 aa) 

iiiFtn: 200 initl: 200 opt: 201 Z-score: 271.4j bits: 56.6 EO; 1. 8e-07 



http*y/wvvw^8nonrieJp/tmp/^tJinkdhJasta.25l59/resuft.genes.h^ 2004/08/25 
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SEP-07-2004 11:27 PIJINOMQTO CSLLC 
iUU9 U3/UD ;i 13. OU rAA__ T'l.'tU IJJI.I' W 1/1 . .. 

Search fe^te ecoi3823 -> GENES ! 1 5/70 

! 

Sniith-WateriDan score: 201; 33.065X Identity {k:?4a unsapped) in 124 aa overlap n-1ia:89-2105 

j 10 2D 30 

eco:b3 MGIYa|N.RGALKKEAVSAPAPQVEL-AKS(iRSFLK- 

ate:AG HFHVTYTILaGLM^QSiyLFNIVKVLGVAVLIYIGlkALA^GkTELn^^^ 

EO 70 BO 90 i 100 110 120 

40 50 60 80 90 

eco:b3 — GLLTNLANPKAI lYFCSVFSLFVGDHVGJTARIIfGIFALI IVETLA-VFTVVASLFALPIIURRGYQRL 

a t c : AG FTLfiFAAMAliPKPVFFfLS I FSTVVHAHTPVeii(F&-V(iviMSCL I LfFVCVSLFiinmiRAA 

130 140 150 160| . 170 180 ISO 

100 110 120 j 
eea:b3 AKWIDGFAGALFAGFGIHLilSR ; 



ate: AG SQWibCTScii^Fl'ALGiKLATEKAA ' 
200 210 

»aeei.eQ^ yahN; resistance factor to heooserine/threonine, RhtB (224 aal 

initnr204 inltl: 204 oot: 201 Z-scorc: 271. 6 bits: 5i 6 Efl : 1. 9«-07 ^ ^ 

Saith-Vateman score; 201; 34 783!( identity (37.209S ungaoped) In 92 aa overlap (31-119:129-217) 

10 20 30 I 40 50 60 

eeo:b3 lOaiLKGALKKEAYSAPAPOVOAKSiStSFLKGLLTNI^PKAl lYFGSVFSLFVGDNVinTAft 

eec : cO GAYLLVFAWCSSMRRKSTPQM5TL0QPI SAPimfFFRRaiTDI^NPaTVLFF 1 51 FsirTLHAETPTVAR 
100 110- 120 190 ■■ 140 150 160 

70 80 90 100 110 120 

eco:b3 DGIFALI IVETLAWf^VVASLFALPOMRRGY— QRLAKVIOGFAGALFAGFGIHLI ISR 



eec:cO lUAWAGIVLASI IIRVFLSQAFSIPAVRRAY(»UQRVASW~-ICAI IGVFALRLIYEiWTIK 
170 180 190 200 210 220 

»e qi;JW0 32Q yahH; resistance factor to hMOserlne/threoninft fiht (223 aa] 

initn: 206 initi: 206 opt: 198 2-score: 267. 7 btls: 55.8 EO: 3.1e-07 
Sni th-Waternian score: 198: 32.S84X identity Q2.$a4X ungapped] in 89 aa overlap (31-119:128-216] 

10 20 30 I : 40 SO EO 

eca:b3 MGY(»lRGAiJ(KEAVSAPAPQVEUKSGRSFLKGliLTNLANPKAt lYFGSVFSLFVGOHVGTTAR 



ecj :JV GGAYLL«FAWCSMSR(lSTP()USTLQQPISAPirYVFFRRGilfDLS«PQ^^ 

100 110 120 130 1 140 150 160 

70 80 90 100 i 110 120 

eco:b3 WGIFALl lVETLAWFmASLFALnMRR(rrQRlJUCWIDGFAGALFAGPGIHLI ISR 

ecj :M LMWACivuis'l imVFlSQAFSLPAVRM^ 

170 180 190 200 210 220 

»eciiiJi0328 yahN; putative cytochrone subunit of dehydrosenase [K (223'aa} 
initn: '206 inltl: 206 opt: 198 Z-score: 267. 7 iits: 55. 8 E 0 : 3. le-OT 

Stnlth-tfaternan score: 198; 3tSB4X identity (32.S84X uncapped) in 89 aa overlap 131-119:128-216} 



10 20 30 



eco: b3 MGY(]VLR(iALKKEAVSAPAPQVELAI<SGRSFLKGLLTNLANPKAI I YFGSVFSLFVGONVCTTAR 



40 SO 60 



eco : bO GGAYLLWFAIVCSMRROSTPQMSTLQQPI SAPWWFFRRQii ITDLSNPQTVLFF I S I FSyTLNAETPTVAR 
100 110 120 130 I 140 160 160 

I 

70 80 90 100 j 110 120 

eco:b3 KGIFALIIVETUWFTVVASLFALPQURRGYORLAXWIDGFMIALFAGFGIHLI ISR 



http://wvw.9enomeJp/tmp/get.linkdb.'festa^ 1 S9/resul^enes.htn)i 2004/08/25 
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SEP-07-2004 11=28 ftJINOMOTO CSLLC 

U^- V'ivi 0<<«vrm>cwHk(KJ)UnnlkC/i- 

Searoh Result «co*3823 -> GENES 



1 yt^L^^*i V I ^ 



P. 47/51 

r vv/ VT 



16/70 ^-i? 



eeorbO UlAWAGIVUSIlWRVFLSOAFSLPAVWAYCIWQRVAsllVIGAnWFALRLIYECT^^^ 
170 180 190 200 I 210 220 

»eiujZP424 yahN: putative cylochrcme «ubunlt!of dehydrogenase K C23 aa) 
init^vlM initi: 205 opt; 19ft Z-scofe: 267,7 bits: Si 8 EO : J 1j-07 
Sidlth-Watertnan scpre; 198: 32.S84X identity (32. 584« ungapped) in 69 aa overlap 01-119:128-216) 



eco:b3 



10 20 30 I 40 50 60 

MGYQW.RGAUa<EAVSAPAP(WELAK${XSFIX(aiTNIJUmilVF(S^ 



eca:ZO a^YUWFAiCSMRRQSTWWSTLMPINAPimFFiSttimSlB^ 



100 



110 



120 



130 j 140 



ISO 



180 



70 60 90 100 I 110 120 

eco:b3 WGIFAL) IVETLAli/FTWASLFAU>QMRRGYQRUKWIDGFAG/U.FAGFGIHLIISR 



ece:Z0 LMAVAGIVLASI (tlRVFLSQAFSU>AVmYGRMQRVASRVIGAI IGl^ALRLiYEGVTW 
170 180 190 200 I Z10 220 

f 

»ecsH^Cs03(2 outative otochronie subunlt of dehydrogenase [KO:KO (223 aaJ 

initn: 20S initl: 206 oot: 198 Z-score: 267. 7 hits: 55-8 EO : 3.1^-07 
Smith-Waterman score: 138; 315B49( identity (3^S84X ungaDoeifl in 89 aa overlap (31-119:128-216] 



eco:b3 



10 20 30 40 50 60 

MfiVWLRI^LKKEAVSAPAPOVEUUCSGRSPLKGlLTNLANPKAl 1 YFGSVFSLFVGDNVGTTAK 



ccs:EC GGAYIlWAWCSMRRQnPQMSTWQPIKAPWVVFFRRGLITDLSNPQTVLFFISIFS^^^ 

100 110 12D 130 140 150 . 160 

70 80 90 100 . no 120 

eco:b3 WGIFALI IVETlAVFmASLFAU^GVQilUUCWlDGFAGALFAG^^ ISR 



fiCS:EC LMAWAGIVLASI lirRVFlSQAFSLPAVRRAYGRUQRVASRVIGAI IGVFALRLIYEGVTQR 
170 180 190 200 : 210 220 

initn: ISFinitI: 138 opt: 197 2-score: 266.3 bits: 65. 6E0: 17fi-07 
Snith-Vfaternan jscofe: 197; 35.39ax identity (3a.4S2X unga'rped) In 113 aa overlap (9-119:108-213) 



eco:b3 



10 : 20 30 40 

UGYQMLR(»iJCK$AVSAPA?QVELAKSCRSFLKaLTNLANFK 



CHl illC LL(lVG(5(WLTWMGIGAVSSWffriCRSTaQAAADSQAVEHTLVTATAASYGV — GIATNLSNPK' 
80 90 IQQ 110 i 120 130 

50 60 70 80i 90 100 110 

eco:b3 A| lYFGSVFSLFVGDNVGlTARWGIF-ALi IVETU^WFTWASUALPQWRCVQRUKWIOCFAGALF 



c«i:(IC AVLFFGSVFAQFVRPDUCtG-WSlFIGVFLTLTGLLWFtfGFAVL-VRKLAAaTRNGAi IDUTCVIF 
140 150 160 170 1 180 190 200 



120 

eco:b3 AGFGIHLIISR 

cgl:NC IGLGMFUiFEfiWGIGGRVVG 
210 220 



I 



»stn:STU036S yatiH; paral outative transport protein IKO:K0332S] (210 aa] 

Initn: 202 initl: 202 apt: 194 Z-score: 262.6 bits: 54 8E0: S. 9e-07 
Smith-Watertnan score: 194: 31.461X Identity OIMEIX ungacved) In 89 aa overlap (31-119:115-203) 



eco:b3 



10 20 30 I 40 SO 60 

MGYQa.RGALKKEAVSA?APQVEUU(SGRSFLKGLLTNUUU>ICA] ) YFGSVFSLFVGDNVGTTAR 



$tn:ST GGAVLLWFAmSIRHQATP(8iSTLQTPIAAPIinriFFRRGLMTDl^NPQTVLFFI$lFm 



http://www.genomej0/tfflp/get.linkdb.fa$taJ25199/ra$utt^ene5.htmi 



2004/08/25 
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SEP-07-2004 11=28 PJINOMOTO CSLLC 

Search Resurt: eco;b3a23 -> GENES 



P. 48/51 



17/70 ^—5? 



SO SO 100 11D 120 130 140 

r 

70 SO 30 100 I 110 120 

eco:b3 WGIFALIIVETLAWFmASLFAI^QMf«(^QRIJU(WID£FA(MF^^ 

• • . ^ ; ; • J ; I4 • - 1 

150 ISO 170 180 190 200 210 

»5tyj;STV0397 RhtC-l ike transporter 1 (210 aa) 

initnr 202 inill: 202 opt: 194 Z-5Core: 262.6 bits: S4 8 EO: iSe-OT 
Snrth^Wateraan score; 194; 31.461S identity (31.46U uneaoped) in 89 aa overUp (31-119:118-203) 



eco:b3 



10 20 30 ! 40 50 60 

MGYQHLRGALKKEAVSAPAPQVELAKSGRSFLKGLLTHLAHPKAI I YFGSVFSLFVGDNVGTTAR 



sty:ST GGAYLLWFAlMSlRHWTPQIffiTLQrrPIAAPTinriFFRR 

80 90 100 110 120 130 140 

70 SO 90 100 110 120 

eco:b3 ffGIFALnVETUWFTVVASIJAIJ>QMffiGYQRUKWIDGFAa\LFAGFGIHL^ ISft 



■ I 



sty:ST LRUttAGlVUSVlWRIFLSQAFSLPAVRRAYCRIftRIASRVIGAJ IGM^^ 

15Q 160 170 180 190 200 210 

»*»jUtZMa RhlC-like tranaporter i (210 aa) 

inltn: 202 init1: 202 opt: 194 Z-seore: 262.6 bits: 54.8 EO: & 9e^07* 
Smlth^tfaterfpan score: 194: 31.461X identity (31.46U ungapped) in B9 aa overlap (31-119:115-203) 



eco:b3 



If] 20 3D 40 50 60 

KGY(RRGAUCKEAVSAPAPQVEUKSGRSFLimTNUW>KAIIYFG5VF^LR^ 



Stl:t2 GGAYLLWFAWNSIRHOATPJftBTLQTPIAAPFriFFRRGUmLiNPmFFIS 

80 90 100 110 120 130 140 

70 80 90 100 ; 110 120 

9Co:b3 \roiFALnVETU»FrWASLFALPQ&fi^RGY(»LAKWIO(^AGALFAGFGlHL)ISR 

stt : t2 UIMVAci vlsSVIVR) FLSQAFisi^AVRRAYGRl (V^l ASRVI 

150 1 60 170 180 190 200 210 

»inJo:nLl|6377 threonine efflux protein I (212 aa) 

iniVn': T9T initi: 172 opt: 194 2-score: 262.6 hits: 54.8 £0: S.9c-07 
Stnith-Waterman score: 194: 30.400X Identity (31. 405X ungapped) in 125 aa overlap (1-122:88-211) 



eco:b3 



i 10 20 30 

MGYQMLRGAL — KKEAV$APAPQVELAK5GRSFL 



ml o:ml I FW6FIIASTGI5ALLARYA8ALLVLQVFG6LYLLFUFRAGRSALTSNEKLAVRASTDQVALSR-GEiyR 
60 70 80 90 I 100 110 120 

40 50 60 70 1 ^0 90 100 

eco:b3 KCaTNUNPKAl IYFGWFSLFVGDNY(;(nARWGIPALriVETUVFrVVASLFALPQtiRRGYQRL^^^ 



Kilo:tnl KGlli!HUNPKSVUWIALmGIGPNSSWQSfAAIlGGCA[U\n'IFCGYA1VFSTPPUVA^^^ 

130 140 ISO 160! 170 180 190 

110 120 I 
ecQ:b3 IDGFAGAlFAGFGiHLI tSR 



aita:ml lESLLAMFFAFAGimiSRM 
200 210 



I 



»pae.LPA47S7 conserved hypothetical protein [KD:K03329] (216 aa) 

initn: 152 inltl: 112 opt: 192 Z-score: 259.9 bits: 54.4 EO: a 4e-07 
Smith-Watenun score: 192; 36. OOOS identity (3(9. 13 OX ungaooed) in 125 aa overlap (1-118:89^210) 



lrrttp-y/vvwvtf^8nonnejp/tnnp/gctlinkdbJ^stai5159/resu 



2004/08/25 



PAGE 48/51 * RCVD AT 9/7/2004 11:05:50 AM [Eastern Daylight Time] * SVR:U8PTO-EFXRF-1/3 * DNI8:8729306 * CSID: * DURATION (mm-ss):2S-02 



SEP-07-2004 li:2S 
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Searoh Result: eeod>3823 ~> GENES 



ia/70 ^— S? 



eco:b3 



10 

MfimRGALKK- 



20 30 
-EAVSAPAPQVELAKSGRSF 



oaerPA AVLIlUAL6VmKAEPMlJlClKYL6AAYLFYL(?rGAl.RGAWRKLRNPEATAAQAEQVDVHQf> — F 



60 



70 



80 



90 



40 



EO 



60 



70 



100 



110 



120 



80 



90 



eco:fa3 LKGLLTNLANPKAI lYFGSVFSLFVGONVGTTARWGIFALI IVETLAWFTWASLFA — LPOURRGYQR 
pae:PA RKALUJsLSHmiLjFFlSFFiQFV^ 



13D 



140 



150 



160 



170 



ISO 



190 



100 110 120 

eco:b3 LAKWIDGFAGALFAGFGIHLIISB 



pae:PA LAAGATSGVGALFVGFGVKLATATLS 
200 210 

»Dae:PA2929 luoothetical o rote in (204 aa) 

initn: 190 initi: 190 opt: 191 Z-score: 2S8.8 bits: 54.1 EO: a 6c-ff7 
SmitlHbterinn score: 191; 31. SS6S( Identity 131. 897% unBaoged) In lift aa overlap I1'118:e4-19a) 



eco:fa3 



I 10 20 90 

M6YQHUGALKKEAVSAPAPQVELAKSGRSFLKGL 



pae:PATVHVGVSILGVGVLVRESLALFTALKUGAAYLVFLGLfiM.LA-REOSV)mAGGACVSSirAMLRSGF 
50 60 70 80 |90 100 110 

40 50 60 70 : 80 90 100 

eco:b3 LTHLANPKAI lYFGSVFSlPVGDNVGnARWGIFALI IVETLAWFTWASLFALPQMRRGYQRLAKWIDG 

paerPA LTtULNPCTClFWSLfMQV'lDPHTM^^ 

120 130 140 ISO 160 170 180 

110 120 
eco:b3 FAGALFACFGIHLIISR ' 



pae:PA FFGALLV6FGVLLGAKSP 
190 200 

»nayiP BPftA11 61 hypothetical faomoserine/homos^rine lactone efflux (209 aa) 

Iritn: 178 initi: 178 opt: 191 Z-score: 268L7i bits: 541 EO: a7e-07 
Saith-WateriiaD score: 191: 37. 113X identity (401 449X ungapped) in 97 aa overlap (30-122:116-208) 



10 



20 



30 



eco : b3 MGYQMLRGALKKEAVSAPAPOVELAKSGRSFLKdL^TNLANPKAi I YFGSVFSLFV{n)N-'VGT 



40 



50 



60 



OP r : PB VYLFWIGVSN I KNGLN i SLLKFDSSQ^ITKKrSL I NSFFKGLLTNLLNPKI VLFYLS I FPQF I SPQHULAQ 
90 100 110 12d 130 140 150 

70 80 90 Ifiol 110 120 

eco:b3 TARHGIFALIIVETLAHFTWASLFA-IPQMRRGYQRLAKWSDGFAGALFAGFGIHLI ISR 



ppr:P8 mClTHALWAS— WFLVVI-LFSVRLKSULTS-SKVAtCWUIYVSGaFISFGVTLASTRL 



160 



170 



180 



»cef:CEQ145 conserved hypothetical oroteln 
inilJi: 149 initi: 149 opt: 191 Z-score: 258.2 



I9D 



200 



bits: 54.2 EO 



(234 aa) 
le-OB 



$ai th-Wateman score: 191: 3S.922I( identity (38. 947% ungaoped) in 103 aa overlap (19-119:125-221) 



eco:b3 



10 20 I 30 40 SO 

UGYQILRGALKKEAVSAPAPQVELAKSGRSFLKGIITNLANPKAI lYFGSVFS 



cef:CE VRSVIK»RITARI1AG0AVERVLEG0GSDGVP66FGSPGVL|C»R— RALRTGIATNLSNPKAVLFFGSVFA 



http://www.genomeJp/tmp/getJinkdb_bsta.25159/r«sultLgen««,html 
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Search Result ecoi3623 -> GENES 



P. 50/51 
udti/ utfu 



19/70 ^-2? 



9Q 



100 



60 



110 
70 



UO 
80 



130 



140 



150 



90 



eco.-b3 LFVGDNVGTTARIflCIF-ALI [VETLAWFTWASLFALPQMRR&YQStLAKWIDGFAGALFAGFGIHLI IS 
C8f ;CE V ITPWCVG-WS i kAVFLilTGLWFLeFAVLVWR U^-ITRNAAvikFTWI FIALWF^ 



160 



170 



ISO 



190 



100 



no 



120 



200 



210 



220 



flCo:b3 R 

cef:CE GVVGIGSWILG 
230 

»eca:ECA3867 putative LysE-type translocator 



(204 aa) 



[nitn: 180 initi: 180 opt: 190 Z-score: 2S7. $ bits; 53.8 EO: 1.1e-06 
3mittHVafcBrman score: 190; 31646SC identity (33. 0435C unmapped) \n 124 aa overlap (1-120:85-203) 



eco:b3 



; 10 20 30 

MGVCtiyi-RQALKKEAVSAPAPQVELAKSGRSFLK 



eca :EC ATHUAYCVAfiUW ITTTPWLFNVUYAGAAYLI tf I Gl QALRHtaJSKMDVSNLTQQSVSLKKA — FLO 
50 CD 70 80 90 100 110 

40 50 60 70 80 30 . .100 

eco:b3 GLLTKLANPKAI lYFGSVFSLFVGDNVGTTAR-WGIFALI I-VETLA»FTWASIFALPQWRRGYQRUK 

eca:EC GYLCNLLNPKATIFFLAMF^^^^ iWLLSLVWWpiiwLFftSEpi^R^ 
120 130 140 150 160 170 180 

110 120 
eco:b3 WiDGFAGALFAGFGIHLUSR 



eca: EC LVOKLLGmiALGlKVALG 
190 ZOO 

»pae:PA4507 hypothetical protein (210 aa) 

initn: 197 initi: 116 opt: 182 Z-score: 246.8 bits: 51.9 EO: 4. Se-06 
Snith-Waterman score: 182: 35.294X identity (42: SSTX uneapoed) in 136 a overlao (1-122:83-208) 



flco:b3 



I 10 20 30 

MGVflWLRti — ^ALK-KEAVSAPA-PQVEUUCSGRS 



pae: PA ACHVLMAATGLALU^tO'APtnrDLVIiLLMVYLAIILamSGGaALPrSDAGSAPVVPHADR- 
SO £0 ?0 SC ! 9(> 10Q 110 



40 



SO 



60 



70 



80 



90 



eco:b3 FLKGLLTNLANPKAIlYFGSVFSLfV(aNVGTTA-Rll61FALI IVETLAHFTWASLFALPQURRGY 



pae: PA LLIffiLLmLNPKALLF{:SVLLPQf VSPEAGSU\K1FAALGTVLVLVGUFDCA— YALAGGRLGRWLA 



120 



130 



140 



150 



100 110 120 . 
eco:b3 QRLAKWIOGFAGALFAGFGIKLIISit 



pae: PA SRPRAQRLiSQW-GFGG-LL I GFGVRLALLRQL 
190 200 210 

»cvj:CV3Z40 rhtC; Threonine efflux protein (207 aa) 

initn: 171 inltl: 171 opt: 181 Z-score: 246.6 bits: 51.6 EO: 5. 2e-06 
Sni th-Waterroan score: 181; 25.620X identity (25. 8331E unganped) In 121 ai 



160 



170 



180 



eco:b3 



10 20 30 

MCYQIillRGALKK-EAVSAPAPQVELAKSGRSFLKG 



httpy/vimw.genomejp/tmp/getJir)kdb,fa8ta25159/r©suHLKene^ 



aa overlap (1-120:86-206) 
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mi V wvf 

• to 



20/70 '<-S? 



cvi -.CV GLYALAWQGLAMVUWHPLLFKllSSLGAAYLVWLGVQGLRAASRPARAW 



60 



70 



60 



90 



40 



SO 



60 



70 



«co:h3 LLTNLAWKAIIYFGSVFSLFVGONVCTTARWGIFALI iVETLAWFTWASLFALPQMRRGYQRLAKiriO 
cvi:CV LAVSLSNPiu'VMPViilSQFVTAbM^^^ 



100 



110 



120 



80 



90 



100 



130 



140 



150 



160 



170 



180 



190 



110 120 
eco:b3 6FAGALFACFGlHlll$ft 

cvi :CV KQGMkLlGLRVLVV 
200 

»son:S007e5 threonine efflux protBin. putative (234 aa) 

inltn: 184 inltl: 184 opt: 180 2-score: 243.? bits: S1.S EO: 6.76-06 

StnithHVatennA score: 180: 26.316% Identity (27. 027X ungappedl In 114 aa o«^erlap (9-1]9:1lS-ZZ81 

10 I 20 30 40 

eco:b3 MGyQ}A.RGALKKEAVSAPAPQVELAKS— GRSFLKGLLTNU 

son:SO ASYU^WMGFGAll(ATIAFFimRLLKGE£AESSVATEA(2/MT(»NSQTk^ 

80 90 100 110 120 130 140 

50 60 70 80 90 100 110 

eeo : h3 NPKA 1 1 YFGSVFSLFVGONVGnARWGI FAL 1 1 VETLAWFTWASlFALPQWRGmAKWI DGFAGAL 

sonrSO HPIwlVFaUFSALWPSVTPATwW^^ 

150 160 170 180 190 200 210 

120 

eco:b3 FAGFGIHLIISR 

son:SO FUSVaIaiVSNLLLV 
220 230 

»cef.iC£224S putative threonine efflux protein (224 aal 

Inttn: 222 inltl: 177 opt: 179 Z-score: 242.8 bit*: 51.2 EO: 7.78-06 
Snith-Waterman score: 198: 28. 462X Identity (31. 09211 uneappedl in 130 aa overlap (1-119:85-2141 



eco:b3 



eef :CE TVmLmCAAnLnVPD ILGVI QLVCGGYLTPGIISm POAVAAL 



SO 



60 



70 



80 



10 

ugyqmlrgalkk- 



20 

-eavsapapq-vel 



100 



110 



70 80 90 

I FAL I IVETUWFTWASLPALPQMRR 



30 40 SO 60 

eco:b3 AKSGRSFUCGLLTNI^UiPKAl I VFGSVFSLFVGDHVGTTi 

cef:Ce 'GTP&VAYftiaQIIATNLSKPii^ 

120 130 140 150 ISjO 170 180 

100 110 120 
eco:b3 GYQRLAHVIDGFAGALFAGFGIHLtlSR 



C«f ; a AVLRAGPVFDGVAAWF lAVGLTll YEGASQILIG 
190 200 210. 220 

»fiiMiAljU.!!.3'JS uiuiamed protein product: similar 
initn: 177 initi: 177 opt: 178 Z-score: 241.5 



to amino acid effi (211 aa) 
bits: Sa9 EC: ft.fle-06 



Sni th-Vaternun score: 178; 26. 230X identity (2(7. 3S0S luieaoped) in 122 aa overlap (1-119:88-207] 
eco:b3 



10 20 30 

MGYQUlRGALI«EAVSAPAPQVELAK$&-RSPLKG 



ht*py/wvvwjertomejp/tmp/get.linkdb.fasta25159/resultLgenes.html 2004/08/25 
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